Worldwide, there is a huge demand for the application of renewable energy technologies mainly due to the current environmental problems that mostly originated from our fossil-based energy system. This study is aiming at presenting areas which require a bigger share of renewables from the global energy mix but only for economic reasons. We highlight that these alternatives can bear with advantageous economic effects compared to the non-renewable ones. We take into account renewables-based business opportunities, and then we discuss the positive effects of renewables on economic development. Finally, we look at the issuant security of energy supply and talk about benefi cial labor market impacts caused by renewable energies.
Introduction
The Earth's population is showing an intensively growing fi gure. According to certain forecasts, by 2100, more than 11 billion people might be living on our planet (United Nations, 2015) . If we consider only the physical needs of these people, it is purely a serious challenge to provide an appropriate quantity and quality of food, drinking water, accommodation, etc. to them. And still we have not even considered further needs which necessarily come with our "compulsory" consumption. As, parallel to this, a huge economic growth is present in the Far-East, several areas of Africa, and South America -the rate of this economic growth is higher than in the case of developed countries, and in a few decades it would dramatically change the current economic roles (PwC, 2015) . Reviewing the abovementioned facts, considering it as a whole, the result DOI: 10.1515 DOI: 10. /auseb-2017 is not really surprising: a huge growth of energy demand can be forecast, which cannot be satisfi ed using current practices and without facing fatal problems.
Fossil fuels provide the basis for the energy system of the Earth. 85% of our current energy production is made up of non-renewable energy sources (BP, 2016) , which carry several environmental, economic, and political risks. If we rely on the fossil fuels the same way, we will face more and worse environmental catastrophes, geopolitical confl icts, or even wars, which would also lead to the realization of a pessimistic proof forecasting not 10 billion but a total of only 2-3 billion people by the end of the century. To avoid the fulfi lment of the ominous outlook, it is essential to restructure our current energy structure. We will replace non-renewable energy sources with renewable ones.
But we also have to see that the dangers of using fossil fuels do not only come in the form of environmental damages. These risks and problems are not harmful to the natural environment alone. Several contradictions appear both economically and strategically, which could be reduced with the help of renewable sources.
In the following, we intend to review areas which justify the use of alternative technologies for some economic reasons. The novelty of this study appears in that it simultaneously covers different areas of the economy, areas that are strongly affected by renewables. The disadvantage arises from the same approximation; the broad spectrum makes it impossible to deeply explore each area. There have been many articles that approach these issues separately, but we do not know of any papers that would match them altogether. Amri (2017) , Al-mulali et al. (2013) , Ohler and Fetters (2014) , Rafi ndadi and Ozturk (2017), and Bhattacharya et al. (2017) soundly dealt with the connection between renewables and economic growth. Frankfurt_School-UNEP_Centre/BNEF (2015), Smartinvest (2015) , IRENA (2016a) , and Christensen and Hain (2017) analysed the renewable energy investment opportunities. The employment impacts caused by renewables were examined by Bezdek (2009) , Lehra et al. (2016) , UCSUSA (2013), Zhao and Luo (2017) , Garrett-Peltier (2017) , and Sari and Akkaya (2016) . Silva et al. (2016) , Tóth (2014), Mathiesen et al. (2011), and Kumar (2016) investigated the role of renewable energies in the security of energy supply.
After this introduction, the body of the essay, "Results and discussion" follows. In its fi rst subsection, we discuss the "Economic problems of fossil fuel dominancy"; then, we move on to have a look at some "Business opportunities with renewables". In the third subsection, we explicate the "Stimulation of economic development" by renewables. Finally, we summarize the benefi ts of energy security and the issuant employment caused by renewable energies in the "Enhancing the security of energy supply" and "Expansion of employment" subsections. At the end of the paper, we summarize our ideas in the last section titled "Summary and conclusions".
We would also like to add that the usage of renewable energy can have partly disadvantageous effects on economy (e.g. boosting prices, diffi cult schedule keeping, system integration costs, and anomalies); however, the purpose of this paper is not to account for these effects; so, we will deal with them only tangentially.
Results and Discussion

Economic Problems of Fossil Fuel Dominancy
The usage of fossil fuels signifi cantly took part in the evolution of global warming and resulted in several political confl icts. Nevertheless, we could discover further problems while paying a bit more attention to the wholesale energy market. The world market price of petroleum -and the closely related natural gas -is highly dependent on the supply and demand principles and on speculations, due to which the price is unpredictable even in the short run. This situation can become more complicated thanks to the political actions ("oil weapon") and the business strategies of giant companies. Figure 1 clearly demonstrates the irregular, unforeseeable fl uctuation of market prices. Although the graph shows only the oil price, the pricing of fossil fuels and their replacement nature in energy production determines a connection between them, which also means that the three products' (oil, coal, and gas) prices affect one another and follow a similar trend (Csermely, 2016) . Source: IEA, 2016 Figure 1. Changes in the price per barrel of WTI (grey) and Brent (black) 
crude oil (USD)
The situation is problematic because, besides oil being a key raw material in several industries, it is also an essential standard in world economy, a relevant commodity in the exchange market, which is why it infl uences most of economic life in a direct or indirect way. Oil crises (1973, 1979, 2014) pointed out every time that this dependency should be decreased. Initially, a few affected regions could create a spill-over effect through complicated interregional relations, which could infl uence all parts of the world, determining this way the infl ation, investment volume, disposable income, etc. Export-dependent Venezuela is a perfect example nowadays; the infl ation was 121% in 2015 (World Bank, 2016) due to the depressed oil prices.
The radical price volatility and crises of fossil fuels always lead us to the conclusion: their role played in the world market should be decreased. This step should start with the diversifi cation of global energy structure, as currently 80% of energy is powered by fossil fuels. Renewable energy would take the leading role in the diversifi cation because it can be found everywhere on Earth (even if not in the same potential), and its application would not result in (signifi cant) negative externalities (apart from a few exceptions such as hydroelectric power plant, certain geothermic wells, biomass, etc.). After the initial installation, the "fuel" for the production is already available for free (except biomass); so, the variable cost of the production is very low.
Business Opportunities with Renewables
Not only the economic results are stressed by the unforeseeable volatility but its impact determines the investment behaviour as well. At fi rst glance, the fact might seem surprising that despite the fall of oil (fossil) prices renewable energy investments expanded in a wider range than non-renewables during last year (Nyquist, 2015) . Considering the renewables as replacement products, economic logic would state that a certain price stress, pressure of return would lead to the usage of more innovative, more costly technology; defi nitely not in the case of low prices. But real life shows various different examples.
Year 2015 might bring a watershed in terms of energetic structure alteration considering that this was the fi rst year when the volume of renewable energy investments of developing countries exceeded the same volume as that of developed countries; moreover, it was the fi rst time when the ratio of renewable electricity investment (53.6%) was higher than the investment ratio of fossil-based power plants (Frankfurt_School-UNEP_Centre/BNEF, 2015) . This is, of course, not the result of an error or a coincidence; there is logic behind the facts if we take a closer look. On the one hand, due to the (supra) national expectations (e.g. EU2020, China) and subsidies, the renewable energyprimarily electricity -projects provide a rapid return and a low risk investment (REKK, 2014) . Their expansion and pricing can be more easily estimated and show a more solid picture than that of the fossil fuels (Richter, 2013) . As Almulali et al. (2013: 209) write, "the constant fl uctuation in the price of fossil fuels encouraged many countries in the world to increase their investment on renewable energy".
This predictable and (often) regulated market environment initiates special investment forms open for "anyone". For instance, one of the investment forms can be a green chip, which covers the shares of an environmentally conscious company; or a green bond, where the money collected after issuing the bonds is surely invested in "sustainable projects". The latter one was issued exceeding 48 billion dollars in 2015, which was also a record compared to last years' fi gures (REN21, 2016). We shall also mention the yieldcos, which stands for the subsidiaries of corporations dealing with renewable energy offering attractive dividends (Smartinvest, 2015) .
The yields of domestic power plants are also not negligible -they show a better return rate; so, this area is getting more attractive to the public with savings just like the community plants, which means that committed people with savings are willing to pre-fi nance a "renewable project" -besides an appropriate business structure -, which is fi nally rented by the operator in the long run (Smartinvest, 2015) . Furthermore, it can be stated that there is a growing willingness shown by investment banks, retirement funds, and insurance companies in the direction of renewable energy investments (Frankfurt_School-UNEP_Centre/BNEF, 2015).
On the other hand, due to technological development and economies of scale in production, the installation cost of the alternative energy is constantly decreasing. The unit cost of the electricity produced by solar cells decreased by 58% between 2010 (IRENA, 2016 , and signifi cant cost decrease can be observed in the case of other technologies too. This way, in a few areas having outstanding facilities, considering pure market conditions, the renewable energy projects can compete with the technologies based on non-renewable resources. With this tendency, the lack of considerable fi nancial capital might not be a limiting factor in the investments, especially if the forecast is coming true, according to which by 2025 the investment cost of solar technology can decrease by 59% (IRENA, 2016). Obviously, a considerable price decrease is very likely in terms of other methods as well, which will progressively diminish the disadvantage of alternative energy.
In short, we can say the mentioned examples share that the basic driving force of the investments is not reaching economic stability or protecting the environment but purely validation of self-interest and desire for profi t, which can be fulfi lled even more often by the renewable-based constructions. The investment volumeregardless of its motivation -is having an effect on the economic performance, the state of environment, and it can also push them into the direction of development.
Stimulation of Economic Development
The excessive expansion of renewable capacity does impact the world or a national economy performance. Based on the calculations of International Renewable Energy Agency (IRENA) (2016a), GDP will increase by 0.6-1.1% due to the doubling of renewable energy capacity by 2030. Al-mulali et al.'s (2013) work states that in most cases GDP and renewables determine and affect each other's volume. Chien & Hu (2007) demonstrate that the growing use of renewable energies develops macroeconomic performances.
As in conventional cases the investment itself increases the value of Gross Domestic Products, it increases the output of the energy sector and the employment. By reducing the fossil import, it stimulates the foreign trade balance to be active. Although investments can operate as an engine of economic growth, they can also limit the two typical driving forces of the improvement (Pőyry/Camecon, 2014).
The renewable energy is still in an active innovation phase, and so, considering the regular costs, they are not competitive compared to fossil fuels, but they are more preferable thanks to the subsidies by the state (Fodor, 2013) . The charges of the subsidy are involved in the retail prices; so, that is eventually paid by the public and/or the industrial sector. Higher energy prices worsen the competitiveness of the industrial sector and its export, so, the foreign trade balance as well. High prices limit public consumption, which could serve as another pillar for economic growth besides export. We will add that high prices can be also considered as a driving force of the energy effi ciency investments. On the other hand, investments require import technology, which can also worsen the foreign trade balance. Summarizing the effects, we would fi nally get to a net positive effect in terms of GDP (Domac, Richards, and Risovic, 2005) .
Enhancing the Security of Energy Supply
Several papers (e.g. Europen_Union, 2006; REKK, 2011) handle stable energy supply of a certain territory as an economic dimension; so, in the upcoming sections, it is reviewed what roles can be played by the alternative production methods. An energy system is said to be secure if the required energy is available in the proper amount and quality besides acceptable risks (Gács et al., 2006) . The need for secure supply is getting more important due to modernization and urbanization, plus the service sector is getting more dominant.
Apart from a few countries (such as Iceland or Norway), fossil-based energy systems are in use worldwide, but most of the countries do not own a proper amount of resources that could meet their own needs, and so they cover their demand by means of international trading. Figure 2 presents the tendency of energy import dependency with regard to Hungary and the EU-28. Ignoring the impact of the global crises on energy consumption, we can discover that the energy dependency of both territories is continuously growing, although concerning Hungary the ratio of import is way above the EU average. Hungary covers 61.7% of the total consumption by importing energy resources.
Hungary's natural resources are not able to meet self-suffi ciency requirements, but its dependency can be mitigated if the country can boost the domestic energy ratio in the energy mix (internal security of supply). The nuclear-coal-green scenario of National Energy Strategy 2030 (NFM, 2012) is aiming to achieve this goal. Source: Eurostat, 2016 
Figure 2. Energy dependency rate of Hungary and the EU-28 (%)
In our opinion, as the technology and the fuel of the nuclear plant is also coming from (Russian) import, this will not improve self-suffi ciency largely, sustainably -even if the uranium is storable in a relatively big amount, in contrast with the exploitation of the domestic coal and lignite reserve, which is controversial to the environmental sustainability due to its negative environmental effects. As Hungary has an outstanding potential regarding a few renewable energy sources (geothermic, solar, biomass), it would be reasonable to use renewables in order to enhance the country's security of supply. Renewables are able to reduce import dependency and diversify the portfolio of energy sources as well as decrease the overall risk of energy supply (Mathiesen et al., 2011; Kumar, 2016) .
Based on the results of an international research studying 12 EU countries (mostly Central Eastern European countries, including Hungary), it can be stated that in case of achieving the 2030 energy effi ciency and renewable energy goals, 1 the natural gas demand of the countries could be reduced by 20% (Tóth et al., 2014) .
Expansion of Employment
The spread of renewables is not negligible in terms of available job opportunities either because it covers the area of equipment production, maintenance, design, research and development, consultancy, and marketing. As for IRENA (2016b) calculations in 2015, the number of employees working directly or indirectly in the renewable industry exceeded 3 million, out of which the photovoltaic energy section had the biggest share of employment. It will be highlighted that the mentioned socio-economic impact can be interpreted as rather a positive externality than a direct action.
The production can reach a large segment of the population. The least special but the most labour-dependent biomass can provide jobs to unskilled workers, replacing social expenses. Qualifi ed people can be employed in areas requiring unique skills and conditions such as the production, design, and development of products in the solar or wind energy section. Locally accumulated know-how can create an exportable industrial segment, which can even become a determinant part of the national economy (such as in Spain, Denmark, or Germany). Additionally, production aiming at foreign market has a multiplicative effect on employment, rather than as if it aimed at domestic markets alone (Bezdek, 2009; Lehra et al., 2016) .
Another positive effect is that the production of renewable energy equipment is more labour-intensive than fossil technologies; it requires twice as much worker per one invested dollar (UCSUSA, 2013). According to Garrett-Peltier (2017: 446) : "the EE 2 and RE 3 industries generate nearly three times as many jobs as FF 4 industries, for the same level of spending". The second largest job creator in the sector is the biomass production (IRENA, 2016b), which is suitable for enhancing the economic and social prospects of rural areas (e.g. Brazil), as it is fi xed to a certain territory.
Summary and Conclusions
The present study aims at summarizing the most important positive economic impacts connected to the application and spreading of renewables. We fi rst reviewed the weaknesses of the energy system exposed to fossil fuels and the world economy that they have overtaken. It has been concluded that the diversifi cation of the energy mix with renewables would be able to diminish the dependency of non-renewables, which would be reasonable due to reoccurring crises, political confl icts, and price stability problems. Subsequently, it has been shown that renewable-based construction is gaining more relevance than a business, investment opportunity; due to this, it shows a more predictable picture than non-renewables. Furthermore, the profi tability of renewables is continuously improving parallel to their decreasing cost.
Then, their advantages have been demonstrated on the macroeconomic level because they can initiate economic growth by means of investments. It can also have a positive effect on the output of energy and industrial sector, foreign trade balances, or even the consumption of the population, which are all contributing to economic growth.
Expanding their capacity can increase a certain region's secure energy supply with the diversifi cation of energy structure and can diminish the demand for non-renewables only available by import.
Finally, the impact on employment was analysed. It is not negligible that a large segment of the population can work in various areas from agricultural raw material production to research and development. While in the former case mostly rural areas and unskilled workers can benefi t, in the latter case, cities with developed infrastructure and skilled workers can gain profi t.
